Regulation of peptide amidation in cultured pituitary cells.
The intermediate lobe of the pituitary contains the alpha-amidated peptide alpha-melanotropin and high levels of a copper and ascorbate-dependent peptidylglycine alpha-amidating monooxygenase (PAM) capable of converting peptides terminating in -X-Gly into amidated products (-X-NH2). As reported previously, the ability of cultured intermediate pituitary cells to produce alpha-amidated alpha-melanotropin declined rapidly. A decline in PAM activity assayed in vitro under optimized conditions failed to account quantitatively for the lack of production of alpha-amidated product, while a 100-fold decline in cellular levels of ascorbate could account for the lack of production of alpha-amidated product. Incubation of intermediate pituitary cultures with ascorbate partially restored the ability of the cells to produce alpha-amidated product without significantly increasing the level of PAM activity. In intermediate pituitary cultures made competent to produce alpha-melanotropin by addition of ascorbate, the actual extent of amidation occurring was modulated by the presence of specific secretagogues (bromocriptine or corticotropin-releasing factor). Cultured anterior pituitary cells showed a similar rapid 3-fold decline in PAM activity assayed in vitro under optimized conditions. Cellular levels of ascorbate also declined rapidly to levels 100-fold below those in the intact anterior pituitary. The addition of ascorbate to the anterior pituitary cultures rapidly restored the enzyme activity assayed in vitro to the levels in the initial cell suspension. Thus, production of amidated product peptide may be regulated by cellular levels of ascorbate, by cellular levels of PAM activity, and by the concentration of specific secretagogues to which the cells are exposed.